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I 
It is known to construct the heat exchanger 
of hot-gas piston englues in such a manner that 
the flow of the medlum is subdivided and is caused 
to exchange heat, in the subdivided state, with 
the wall of the heat exchanger. In the case 
of hot-gas piston englues it is generally of para- 
mourir importance that the heat exchange should 
occur with a high efficiency, occupy little rime 
and ai a slight resistance for the medium which 
is in thermal contact with the wall. These con- 
ditions are hot satisfled or only to a mLuor extent 
fulfilled by most of the conventional construc- 
tions. 
The object of the invention is to provide a 
construction for the heat exchanger of a hot-gas 
piston engLue in which these drawbacks are 
viated and in which, moreover, the clearance 
space in the englue may become small. 
In this regard a "hot-gas piston engins" is 
fo be understood to mean a piston englue for 
convertLug caloric energy into mechanical energy 
or of mechanical energy into caloric energy, in 
which a constantly gaseous medium of invariable 
chemical composition performs an open or a 
closed cycle. The hot-gas piston engine may 
consequently be a hot-gas engine, or again 
refrigerating machine operating according to the 
reversed hot-gas engine principle. The heat ex- 
changer according to the invention may be used 
for supplying caloric energy to the working me- 
dium of the engine or for withdrawing caloric 
energy from this medium. The said cylindrical 
wall will,., as a rule, constitute the partition be- 
tween two media, between which the exchange 
of heat bas to take place. In the hot-gas engine 
according to the invention this wall constitutes 
the partition between the working medium of 
the engine and, for example, the combustion gases 
of a heating device e. g. a humer, or between 
the medium and another gaseous or liquid me- 
dium which bas a cooling function. Though the 
heat exchanging means according to the present 
invention may also be used in a hot-gas engine 
on the side of the wall where the combustion 
gases or the cooling medium are located, these 
means will, however, particularly be used on 
that side of the wall where the working medium 
of the englue is located. In a refrigerating 
chine operating on the reversed hot-gas engine 
prlnciple,-on the contrary, the heat exchanging 
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2 
means will preferably be used on the side of the 
wall where the substance (gas or liquid) to be 
cooled is located. 
The hot-gas piston englue accordLug to the 
5 invention, whereLu the medium, in subdivided 
state, exchanges heat with the cylLudrical wall 
of the heat exchanger, is characterized in that 
ai least on one of the sides of the wall with which 
the medium Is in thermal contact, there are pro- 
10 vided means to brlug the medium in situ in 
intimate thermal contact, through a plurality of 
parallel ways, each of which bas a length of ai 
most  of one of the dimensions (height and 
diameter) of this wall, with this wall or wlth 
15 heat exchanging means on this wall, the surface 
portion of this wall, where the medium is in an 
intimate contact with this wall or wïth heat 
exchangLug means on this wall, amountLug ai 
least to hall the total surface of the said wall. 
20 As a rule, the said waYs wfll bave a maximum 
length of one third of the smaller dimension of 
the wall. Sometimes, however, for example if 
the two dimensions (diameter and height) are 
only slightly different, the said ways may be 
25 chosen to be larger than one third of the smaller 
dimension of the wall, but smaller than one 
third of the larger dimension of the wall, without 
experiencing trouble LU respect of the resistance 
of flow of the medium. The ways for the medium 
30 may, as an alternative, be given the latter value 
if the viscosity of the medium bas a very low 
value. If the medium, durLug the heat exchange 
with the wall, contacts only or substantiaIly solely 
with the heat exchangLug means on the wall, and 
25 consequently hot with the wall itself, the surface 
of the wall portion provided with these means 
amounts ai least fo hall the total surface of 
the wall. 
In the present case the terre "cylLuder" is to 
40 be understood to mean a surface which is formed 
by the movement of a line parallel with itself 
along a closed, contLuuous line (for instance a 
circle) or along a closed broken line or a surface 
ai least substantaflly having this shape. 
45 In order to reduce the resistance experienced 
by the medium use is ruade, accordLug to the 
invention, of a large number of çarallel ways 
for the medium, with the result that the speed 
ai which the medLum traverses the heat ex- 
0 changer is low which is beneflcial to the heat 



exchange. To prevent the current of heat Îrom these elevations would, in principle, permit the 
attaining an undue value per surface unit of the medium to follow various paths, if wi11 generally 
heat exchanger, the construction of the heat ex- pass these elevations in such manner that the 
changer according to the invention is such that paths followed enclose an angle with the axis of 
ai least over halï the surface of the cylindrical  the cylindrical jacket. 
wall, the medium is in an intimate contact with In order that the invention will be clearly un- 

the wall or with the heat exchanging means 
on this wall. The wall with which the medium 
is in thermal contact may be smooth or, as bas 
been said belote, it may be provided with heat 
exchanging means. The latter rnay, Ïor example, 
consist of projections e. g. ribs. ïibs for 
creasing the heat transïer are known per sé. 

derstood and readi!y carried into effect, it will 
now be described more fullF with reference to the 
accompanying drawing. 
Fig. 1 is a longitudinal sectional view of one 
.form of construction of the heat exchanger for 
the hot-gäs piston-engine according to the 
vention. 

Owing to the satisfactory properties óf the heat Fig. 2 is a.longitudinal sectional view of anoth- 
exchanger according to the inventiën,ïowever, i5 er form of cOnstruCtion. 
it is sufficient to use shorter projections than Fig. s isa perspective sketch of part of the 
those of the conventional heat exchangër. Apart îltërnál. jcket Shown in Fig. 2. This jacket 
from thus securing the general advantage of CompriSes the inlét and outlet channels for the 
saving material the special advantge is obtained Working medium of the enine towards and away 
that the clearance space in the hot-gas piston 0 from tie walt, 
engine is smaller than if no use is ruade of the Fig.- 4 is a longitudinal section of a îurther 
îundamental idea of the invention. By reducing- - f0rmof Construction of a heat exchanger for the 
the clearance space of a hot-gas piston èngïnê hot-gas piston-enine according to the inven- 

the specific power of the engine is raised, 
In order to use the avaflable surface of the 25 
veall havin a iven diameter to the best 
vantage it is,. accordin fo one embodiment of 
the invention, advisable to arrange the parallel 
paths, where the medium is in intimate contact 
with.the wall or with the heat exchanging means 30 
on.thê wall, to. be ai an angle with the axis of 
the Cylindrical wall, This wfll, in general, mean 
that the wall is used over a. larger height for 

tion. 
Figs. 5, 5b ad 5c are perspective views 
of parts of the engine head and of the two jaçk- 
ets, the paths ïollowed bY the medium bqinqp- 
resented, ai the saine time, on a greatly 
gerated sCale 
Fig. 6 represetts _a modified rotinof construc- 
tion of _thé heat exchnger 
Fig. ï _is an exploded view Of he .inner sideof 
the wall of the engine head shown, in Fig-. 6. 

heat. transfer than if this particula" expedient is Figs. 1 to 7 relate to f0rms, of constructionof 
rot utflized.. In order to reduce the height of $5 a device according o..the invention» v.hich is 
the wall, where the heat transfer takes place, tended as a heat exchanger in a hotrgas' pst0n 
the inlet and ourlet channels will, according fo origine, for instánce a hot-gas engine or a coolin 
the invention, be so positioned relatively to one machine operating according to the reverse hot- 

another as .to be interfitted. According to one 
emb0diment of the invention, it.is dvisable that t0- 
ai teast one of the cross dimensions of these 
channels should vary gradually.. 
In a further form of construction of the hot- 
gas piston engine according to the invention a 
cylindricat casing, the wall of which comprises 45 
inlet and. outlet channels for the medium, is pro- 
vitled ai the inner side of the cylindrical wall and 
ai-a Certain distance therefrom, the mediumin 
the present, case the working medium of the en- 
gine-coming,, upon leaving these inlet channeis, 50 
in,. intimate contact with the wall or with_the heat 
exchanging means arranged on it and then being 
caried off through the outlet channels in the 
casing. It bas been round that in this manner 
.par.ticularly satisfactory heater or a cooler for 5 
 hot-gas piston-engine is obtainable. For ex- 
ample, to simplify the manufacture of the in- 
er-nal casing the procedure according to the in- 

gas .engine principle. 
Fig. iis a cross-section of the head of a hot- 
gas engine. h this head  is movable the dis- 
placer of such an origine, which displacer has- an 
outer diameter practically corresponding to the 
inner diameter of the internal casing  indicted 
in dotted lines. When the displacer is moving 
upwards' the medium in the ondine is îorced by 
this displacer al0ng the upper side  of the head 
and throuh the annular space 4 ai the outside 
of the casing 2. On the inner wall of the cylin- 
drical portion of the head ! are provided:  
large number of ribS in three fields , - and . 
Dul'ing operation the outer wall of the headls 
heated bY nïeans of a burner (hOt reprèsented). 
As a result thereof the head, more particularly 
the cylindrical part. thereof, is heated owing, to 
the ribs $ On the outer wall, the gas containeE 
in the space 4 being likewise hetetl. OWing to 
the fact that the ducts between the ribs in ny 

vention may be such that the internal casing is of the fields ,  and  have a comparatively small 
directly surrounded by a second jacket, which is 60 length c, the resistance experienced by the gases 
slightly spaced apart therefrom and provided in these ducts is low.. On the other: hand  the 
with slits substantially corresponding with the medium is forced through a large nmber of 
channels of the casing. The inner side of the ducts, so that both the quantity of gas per duct 
wall»- through which thé heat exchaiig taks and the speed, of the gas are small Du e to this 
plcë ray be proViàed with a number of annular 65 the medium is heated very  intensively.. A.ap  
r-ibS - which re contributive to the heat ex« pears from the drawing the léngth c ofeach duct 
changëï is smaller than /S ofthe height «orthediaméter 
Ih a .îurther form of construction-of the hot- b of the head, which dLmensions  and: l. ae. the 
gas piston-engine according to the invention he dimensions of .the cyli.drical wall through wliich 
cylïndrical wall is provided on one or both sides 70 the eXcharge of heat takes place. Furthernïore 
Wïth alarge-number of pin-shaped elevations af- it appears from  tle- drawi-g that he h'eat 
rariged in. a stággered position. The medium changingmeans i.e. the ribs in the fieids , : fid 
whiCh bas to exchange heat With. the wall Wfll ] prctial! occUpy the whole ur-f.ace of- thi: 
gererallp follow the way of least resistancé on. Wall. 
ps-Sïng: thë pïn-shaped el-¢ationS. nd, ttiou'glï:.  " Iï the fom:. f consti'.tfciori slWï-- irï-.Fgi. 2: 
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and 3 the Parallel-connected paths, where the 
medium 
tend about perpendicularlF to the as of the cy- easy view. Owing to the presence of this interna1 
lindrical envelope. The Luner casLu  which, casg the gases to be heated,  the case of the 
as appears more particularly from Fi. 2, is  displacer (not represented) mov pwar» 
slihtly spaced apart from the cylindrical part   enter the space between the internal casing and 
of the hed of the enin, comprises ducts 2, the cylLudrical heated wall portion of the head, 
S,  and 
the axis AA of the envelope  . When the me- large number of ducts extending in various direc- 
dium to be heated is flowin throuh the heater, 0 tions Between the p-shaped elevations. If ap- 
the ducts  and  serve for the supply of the pears, however, that the gases generally follow 
medium to be heated, the ducts $ and  serw the way of the least resistance, so that they will 
ing for e ourlet thereof. As appears more par sustantially follow the paths indicated by aows 
ticularly from Fi.  the ducts  and  extend  Fig. 6. In this construction, also, the supply 
between the channels  3 and  . All these ducts ]  duc  extend etween the ourlet duc . Th 
are open at the outside. Owin to this a coin- cotruction bas the advange that a very large 
mucation exists between the supply and ourlet heat exchanging surface is otainable witn 
ducts throuh the intermediary of the space 
een the outer wall of the casin   and the in-  eg smaller than Fs of any of the densio 
ner wall of the cyldrical part   of the head of E0 (dieter and height)  and  of the heat-ex- 
the enine. The path followed by the gases is changg wall. 
shown in Fi.   regard to the ducts   and  , What is claimed ls: 
from which if appears that LU this form of con- 1. A heat exchanger for a hotgas piston en- 
struction the paths of the as havLu a lenth 
extend substantially normally to the aMs AA of E predetermined heiht and a predetermined diam- 
the cyldrical envelope. From the drawin it eter, said flrst cylindrical wall hav a plurality 

appears that the length / is very small with re- 
spect to the dimensions (height and diameter) d 
and e of the cylindrical wall through which the 
exchange of heat bas to take place. In this case, S0 
furtherrnore, practical!y the whole surface of the 
wall partakes in the exchange of heat. In the 
way set out above if is ensured that a very large 
surface, which is in heat-exchangLug contact 
with a medium to be heated, contacts over very 35 
short paths with the gas to be heated, though the 
diameter of the exchanger is comparatively small. 
As appears from the drawing all the ducts 2, , 
|4 and  slightly taper in conjunction with the 
quantity of gas traversLug the ducts per section. 40 
Figs. 4, Sa, 5b and 5c represent a heat ex- 
changer which principally corresponds to the ex- 
changer shown in Figs. 2 and 3 but the manu- 
facture of the inner envelope 16 is simpler. In 
fact, the supply and ourlet ducts ', ,  and 20 45 
can be provided in a sirnpler mariner than in the 
construction shown in Figs. 2 and 3, sLuce in this 
construction a casLug 2 directly engages the 
outer wall of the casLug 6, and comprises elon- 
gated rectangular slits 22, the pitch of which cor- 5o 
responds to the pitch of the ducts in the casing 
6. Frorn Figs. 5b and 5c clearly appears how 
these two casLugs are formed. For an easy view 

of Lulet channel means disposed substantially 
axially of said flrst cylindrical wall for subdivid- 
ing a flow of mediurn which flows thereinto in a 
generally axially direction with respect to said 
flrst cylindrical wall, said inlet channel means 
each having a side thereof opening out on the 
outer surface of said flrst cylindrical wall and an 
end thereof having an obstructing wall therein, 
said flrst cylLudrical wall also having a plurality 
of ourlet channel rneans disposed substantially 
axially of sald flrst cylindrical wall and arranged 
alternately with respect to said inlet channel 
means said ourlet channel means each having a 
side thereof opening out on the outer surface of 
said cylindrical wall and an end thereof having 
an obstructLug wall therein, and a second cylin- 
drical wall fltted around said first cylLudrical wall, 
said second cylindrical wall having a plurality of 
slots therein which align alternately with said 
side openings of said in]et channel means and 
said ourlet channel means, respectively, when 
said exchanger is assernbled and a third cylin- 
drical wall surroundLug said second cylindrical 
wall. 
2. A heat exchanger for a hot-gas piston englue 
as clairned in clairn 1 wherein said slots are spaced 
in said second cylindrical wall a distance which 

the spacing between the casings 2 and  is at a maximum is no greater than /s of one of 
exaggerated in Figs. 5b and 5c. In this figure is . said predetermLued dimensions of said flrst cylin- 
also shown how the mediurn fo be heated is forced drical wall. 
through these casings. By varyLug the width of 3. A heat exchanger assernbly for a hot-gas pis- 
the ducts 2 between the slits 22 the length of ton englue comprising an outer cylindrical casing, 
the gas ways are variable. As appears from Fig. a first cylLudrical wall Luside said casLug and 
5 not only the outer wall of the cylLudrical part «0 spaced therefrom, said flrst cylindrical wall 
2 of the head is provided with ridges 2 but also having a plurality of inlet channel means for 

the inner wall of this part is furnished with con- 
tinuous ridges 26 by which the contact between 
the mediurn to be heated and the wall 2 is ren- 
dered still more intimate. 5 
Figs. 6 and 7 represent another form of con- 
struction of a heater for a hot-gas engine, which 
is realised according fo the invention. In this 
form of construction a very large number of pin- 
shaped elevations are provided in a zig-zag fleld 70 
 on the inner side of the cylindrical part .} of 
the head of a hot-gas engLue. In Fig. VE the inner 
side of the wall portàon cornprisLug these pro- 
ecting parts is developed. Also in this form of 
construction, similarly to the construction shown 7 

subdiving a flow of medium which flows thereinto 
in a generally axially direction with respect to 
said flrst cylindrical wall, said first cylïndrical 
wall also havLug a plurality of ourlet charmel 
rneans arranged alternately with respect fo said 
in]et channel means, and a second cylindrical wall 
fltted around said first cylindrica! wall and spaced 
frorn said outer casing, said second cylindrical 
wall having a plurality of slots therein which 
align alternately with said Lu]et channel means 
and said ourlet channel rneans when said ex- 
changer is assembled, and a plrality of annular 
ridges on the Luner surface of said outer cylin- 
drical casing. 
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4.A het exchanger assembl .for . hotNas = 
piston engine as claimedinclaim :3 wherein.said 
outer cylindrical casing-has a plurality of-fins 
aflïXed fo the outSide .surface .thereof, said fins 
being arranged in substantially .parallel relation-  
ship-.with .the axis of sail cylindrical casing. 
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